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CORRUGATED TUBE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a corrugated tube for 
containing and protecting a Wiring harness, e.g., in motor 
vehicles such as automobiles. More particularly, the inven 
tion concerns a corrugated tube having a longitudinal slit 
along its longitudinal direction. A Wiring harness is com 
posed of a plurality of electrical Wires. In the construction 
according to the present invention, the slit is ?rst opened and 
the Wiring harness is inserted into the corrugated tube 
sideWays through this slit. Further, once the harness is 
inserted, the slit is ?rmly closed in an easy manner. 

2. Description of Background Information 
In a Wiring harness used for automobiles, some portions 

thereof, Where necessary, are Wrapped in a corrugated tube 
and thus protected. Examples of knoWn corrugated tubes for 
such applications include: 

tubes having a slit S along their axial direction (type 1-1), 
shoWn in FIG. 1A; 

tubes having no slit (type 1-2), shoWn in FIG. 1B; 
tubes similar to those of type 1-1, but further having Zones 
R Which are overlapped in the circumferential direction 
of the tube (type 1-3), shoWn in FIG. 1C. 

In the case of corrugated tube 1-2 Without slit, When a 
connector housing is initially mounted on an end portion of 
the electrical Wires W, the latter cannot be passed through 
the corrugated tube 1-2. Therefore, the electrical Wires must 
?rst be placed in the corrugated tube 1-2 and only then can 
the connector housing be mounted on the end portion of the 
Wires. When the connector housing is subsequently 
mounted, the end portion of each electrical Wire cannot be 
inserted thereinto by an automated process. Consequently, 
the automation of the assembly process becomes dif?cult. 

In the case of corrugated tube 1-1 With a slit, a group of 
electrical Wires W is inserted by opening the slit. The 
connector housing can thus be mounted onto the end portion 
of the electrical Wires beforehand. Accordingly, an auto 
mated process can be envisaged for inserting the end portion 
into the connector housing. HoWever, When the Zone pro 
tected by the corrugated tube is bent as illustrated in FIG. 2, 
the slit may be opened. It is therefore necessary to lock the 
slit, once the electrical Wires W have been inserted. To this 
end, a tape can be Wound around the outer circular surface 
of the tube 1-1. HoWever, this task is cumbersome. 
A corrugated tube 1-3 With an overlap-type slit S shoWn 

in FIG. 1C, differs from the above, solely in that the 
overlapping Zone on one side of the slit is superposed on a 
corresponding Zone of the other side of the slit. 
Nevertheless, it is still necessary to use tape in order to lock 
the slit securely. As mentioned, this task is cumbersome. 

SUMMARY OF THE INVENTION 

In copending US. application Ser. No. 08/922,352 Which 
Was ?led Sep. 3, 1997, the entire disclosure of Which is 
hereby incorporated by reference, and in Which a claim for 
priority has been made based on Japanese Application No. 
8-273442, ?led Oct. 16, 1996 and Japanese Application No. 
8-232783, ?led Sep. 3, 1996, the disclosures of Which are 
also incorporated in there entirety herein, there is also 
knoWn a corrugated tube having a ridge shape and a trough 
shape, vieWed on an axial cross-section, alternatingly pro 
vided throughout the axial direction, and having a slit along 
the longitudinal direction. The slit de?nes ?rst and second 
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2 
Zones therealong, the ?rst Zone comprising a ?rst end 
portion of the ridge shapes and the second Zone comprising 
a second end portion of the ridge shapes. The ?rst and 
second end portions are further provided With a ?rst and a 
second sequence having a repeating unit of concave and 
convex portions, vieWed from the axial direction of the tube. 
The ?rst and second sequences extend respectively from the 
slit along the opposing circumferential directions of the 
tube, thereby forming female and male locking portions, 
respectively. In this construction, the male locking portions 
are inserted under the female locking portions, Whereby the 
?rst and second sequences are ?ttingly stacked and the slit 
is locked in a closed state. 

In this construction, the female locking portions may have 
a Width, measured along the axial direction, greater than the 
Width of the male locking portions. Also, the female locking 
portions may comprise, starting from the slit side, an 
L-shaped convex, a concave and a convex sequence, When 
vieWed on a lateral cross-section While the male locking 
portions may comprise an inverted-V shaped convex, a 
concave and a convex sequence. After the slit is opened and 
the electrical Wires are inserted into the tube, the female 
locking portions and the male locking portions are ?tted 
together, Whereby the slit is locked in a closed state. 

An object of the present invention is to remedy the 
above-mentioned draWbacks, and to enable automated inser 
tion of an electrical terminal into a connector housing and 
locking of the slit by one single operation, thereby reducing 
the amount of taping required. 

To this end, there is provided a corrugated tube having a 
ridge shape and a trough shape, vieWed on an axial cross 
section thereof, alternatingly provided throughout the lon 
gitudinal direction thereof, and having a slit throughout the 
longitudinal direction, the slit de?ning a ?rst and a second 
Zone respectively including a ?rst and a second end portion 
of the ridge shapes, the ?rst end portion comprising a convex 
portion having a cross-section of inverted-U section, vieWed 
from the axial direction, the convex portion extending from 
the slit side around a ?rst circumferential direction of the 
tube, thereby forming female locking portions, the second 
end portion comprising a sequence of a convex portion 
having a cross-section of inverted-U section and a concave 
portion, the sequence extending from the slit side around a 
second circumferential direction of the tube, opposed to the 
?rst circumferential direction, thereby forming male locking 
portions, the female locking portions being superposed on 
the male locking portions, Whereby the slit is locked in a 
closed state. 

Preferably, the female locking portions have a Width, 
measured along the longitudinal direction of the tube, 
greater than the Width of the male locking portions. More 
preferably, the convex portion of the female locking portions 
has a length, measured around the circumferential direction 
of the tube, greater than the length of the convex portion of 
the male locking portions. 

Further, the convex portion of the female locking portions 
may comprise an outermost side Wall having an inner face, 
vieWed from the axis of the tube, While the convex portion 
of the male locking portions may comprise a side Wall, the 
side Wall being shared With the concave portion thereof and 
having an outer face, vieWed from the axis of the tube. The 
inner face of the female locking portions and the outer face 
of the male locking portions extend in a substantially 
diametrical direction, and Wherein the inner face has a 
height, measured along the diametrical direction, equal to, or 
greater than, that of the outer face. 
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The present invention also includes a corrugated tube in 
combination With a Wiring harness composed of a plurality 
of electrical Wires. In this embodiment, the electrical Wires 
are inserted into the tube after opening the slit and the female 
locking portions are superposed on the male locking 
portions, Whereby the slit is locked in a closed condition. 

In the aforementioned embodiments, the female locking 
portions, formed on one side of the slit, are covered on the 
male locking portions, formed on the other side thereof, such 
that the convex portion of the former is superposed on the 
outer surface of the convex portion of the latter. Also, the 
convex portion of the former has a diametrical lifting Wall, 
vieWed from the axial direction, adjacent to the slit, as Well 
as a diametrical inWard-looking Wall-end. When applied, the 
Wall-end is ?tted into the concave portion of the male 
locking portions. At the same time, it is abutted against a 
diametric lifting, outside facing surface of the convex por 
tion of the male locking portions. In this manner, the slit is 
closed and locked by one press-?t operation. Thus, taping 
Work can be reduced or eliminated. 

Further, the female locking portions have a Width, mea 
sured along the longitudinal direction of the tube, greater 
than that of the male locking portions. By virtue of this 
con?guration, the male locking portions can be easily 
inserted under the female locking portions, relative to the 
axis of the tube. 
As can be seen from the above, the electrical Wires, Which 

constitute a Wiring harness, are inserted into the tube by 
opening the slit, the female locking portions are overlapped 
onto the male locking portions, and the slit is locked in a 
closed condition. Also, the stacked concave portions are 
interposed betWeen the stacked convex portions, so that the 
slit is securely locked. 

This sequential action is very simple and the slit is closed 
and locked by a single press-?t operation. The after-taping 
is thus no longer needed. Further, only the ridge portions, 
and not the trough portions, lock the corrugated tube. This 
structure alloWs the tube to retain ?exibility. By virtue of this 
?exibility, the electrical Wires can be easily bent and cabled 
along a vehicle. 

BRIEF DESCRIPTION OF THE FIGURES 

The above and other objects, features and advantages of 
the present invention Will become apparent from the fol 
loWing description of the preferred embodiments, given as a 
non-limiting example, With reference to the accompanying 
draWings, in Which: 

FIG. 1A shoWs a knoWn corrugated tube With a slit; 
FIG. 1B shoWs a knoWn corrugated tube Without a slit; 
FIG. 1C shoWs a knoWn corrugated tube With a slit and 

overlapping Zones; 
FIG. 2 illustrates a knoWn corrugated tube When a slit 

thereof is unlocked by a bending force; 
FIG. 3A is a lateral cross-sectional vieW of a corrugated 

tube, the cross-section being taken through only ridge por 
tions; 

FIG. 3B is a perspective vieW of the corrugated tube 
shoWn in FIG. 3A; 

FIG. 4 shoWs the corrugated tube of FIGS. 3A and 3B 
When the slit is locked, a cross-section being taken through 
only ridge portions; 

FIG. 5 shoWs a top plan vieW on the locking portions of 
the corrugated tube of FIGS. 3a and 3B; 

FIG. 6A is a perspective vieW of the tube shoWn in FIGS. 
3A and 3B during its manufacturing process; 
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4 
FIG. 6B is a cross-sectional vieW of the tube shoWn in 

FIGS. 3A and 3B When installed in a holding device before 
cutting, the cross-section being taken through only ridge 
portions; 

FIGS. 7A and 7B shoW a vieW on a lateral cross-section 
of the corrugated tube of FIGS. 3A and 3B When loaded With 
electrical Wires, respectively, before and after locking, the 
cross-sections being taken through ridge portions and a 
member around the Wires; 

FIGS. 8A and 8B shoW a vieW on a lateral cross-section 
and a perspective vieW, respectively, of the corrugated tube 
according to the present invention, the cross-section in FIG. 
8A being taken through only ridge portions; 

FIG. 9 shoWs a vieW on a lateral cross-section of the 
corrugated tube of FIG. 8, the cross-section being taken 
through only ridge portions; 

FIG. 10 shoWs a top plan vieW on the locking portions of 
the corrugated tube of FIG. 8; and 

FIGS. 11A and 11B shoW a vieW on a lateral cross-section 
of the corrugated tube of FIG. 8 When loaded With electrical 
Wires, respectively, before and after locking, the cross 
sections being taken through ridge portions and a member 
around the Wires. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

For a better understanding of the invention, an embodi 
ment already described in the copending application noted 
above, US. patent application Ser. No. 08/922,352, ?led 
Sep. 3, 1997, Will be described hereinafter. In the embodi 
ment shoWn in FIGS. 3A and 3B, the corrugated tube 10 has 
a slit 11 extending along the longitudinal direction L. In 
addition, a circular ridge shape 12 and a circular trough 
shape 13 are alternatingly provided at a predetermined pitch 
along the longitudinal direction. 

First and second Zones are provided along the slit 11 at 
respective sides thereof. These Zones include the part 12a, 
12b of all the ridge shapes 12 adjacent to the slit 11. This part 
of the ridge shapes is provided With a concave and convex 
shape, vieWed from a lateral cross-section, around the cir 
cular direction. The convex and concave portions can be 
superposed on each other by one press-?t operation, thereby 
closing the slit 11. 

Part 12a of the ?rst Zone constitutes female locking 
portion 14. The latter comprises, sequentially from the slit 
side and around the circular direction, end convex portion 15 
having an open end and an L-shaped cross-section, a con 
cave portion 16, a convex portion 17 and a concave posi 
tioning groove 18, used for positioning the tube When 
cutting (see FIG. 4). Part 12b constitutes male locking 
portion 19. The latter comprises, in a same manner, a convex 
portion 20 having an inverted V-shaped cross-section, a 
concave portion 21, a convex portion 22 and a concave 
positioning groove 23, used for positioning the tube When 
cutting. 
As shoWn in FIG. 5, the female locking portion 14 (end 

convex portion 15, concave portion 16 and convex portion 
17) have a Width W1, measured in the axial direction, Which 
is broader than the Width W2 of the male locking portion 19 
(convex portion 20, concave portion 21 and convex portion 
22), i.e., W1>W2. Thus, the male locking portion 19 can be 
positioned inside the female locking portion 14, vieWed on 
the cross-section of the tube. Further, a substantially 
V-shaped notch 24 is formed at a position diametrically 
opposed to that of the slit 11. Moreover, the concave portion 
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21 of the male locking portion 19 has a length L2, measured 
around the circular direction, greater than that of L1 of the 
concave portion 16 of the female locking portion 14, i.e., 
L1<L2. 
As shoWn in FIGS. 6A and 6B, the corrugated tube 10 is 

initially manufactured in a cylindrical shape, such that the 
end convex portion 15 of the female locking portion 14 has 
an edge connected to that of the end convex portion 20 of the 
male locking portion 19 via a diametrically extending Wall 
25. This connecting Wall 25 is cut by a cutter 27, thereby 
forming a slit 11 With its female locking portion 14 and male 
locking portion 19 separated by this slit. The tube has a 
concave positioning groove 18, 23 provided on each side of 
the slit 11. When using the cutter 27, the tube is placed in a 
holding device 28 having a pair of holding ribs 29 and 
maintained in the device by ?tting the ribs 29 into the 
corresponding concave portions 18, 23. 

In the above tube With a slit 11, the connector housing (not 
shoWn in the ?gures) is ?rst connected to the end of the 
electrical Wires W. The slit 11 of the corrugated tube 10 is 
then opened, as illustrated in FIG. 7A, and the Wires W are 
inserted therethrough into the tube. 

The female and male locking portions 14, 19, ?anking the 
slit 11, are then brought closer together and the male locking 
portion 19 is brought under the female locking portion 14, 
as shoWn in FIG. 7B. As the tube is provided With a 
V-shaped notch 24 at a position diametrically opposed to the 
slit 11, the male and female locking portions are smoothly 
moved closer and overlapped. 

The V-shaped end convex portion 20 of the male locking 
portion 19 is ?rst brought under the L-shaped end convex 
portion 15 of the female locking portion 14. The end convex 
portion 20 is advanced beyond the concave portion 16 and 
?tted into the convex portion 17. At the same time, the 
concave portion 21 of the male locking portion 19 is tightly 
superposed to the concave portion 16 of the female locking 
portion 14. Likewise, the convex portion 22 of the male 
locking portion 19 is superposed to the end convex portion 
15 of the female locking portion 14. 

Consequently, three sequential concave and convex por 
tions of the female locking portion 14 are ?tted onto the 
three sequential concave and convex portions of the male 
locking portion 19. In particular, the ?tted concave portions 
16, 21 are sandWiched betWeen tWo stacked convex por 
tions. Moreover, this type of ?xture is effected for all the 
ridge shapes along the axial direction of the corrugated tube 
10. For this reason, both locking portions 14, 19 are securely 
locked and the slit 11 is tightly closed. As the result, the 
taping Work, hitherto necessary for preventing the slip 
opening, can be reduced or eliminated. 

Compared to the above, the corrugated tube 40, according 
to the present invention, has a simpler structure. 

In particular, as shoWn in FIGS. 8A and 8B, the corru 
gated tube 40 comprises a slit 30 extending throughout the 
longitudinal direction L of the tube 40. Also, a circular ridge 
shape 12 and a circular trough shape 13 are alternatingly 
arranged at a predetermined pitch along the longitudinal 
direction. 

The above slit 30 divides the tube in the longitudinal 
direction and forms ?rst and second Zones on the rim 
thereof. The ?rst Zone comprises part 12a of the ridge shapes 
adjacent to the slit 30 and constitutes female locking portion 
44. Likewise, the second Zone comprises part 12b of the 
ridge shapes adjacent to the slit 30 and constitutes the male 
locking portion 49. The slit 30 can be closed and locked by 
one press-?t operation. 
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6 
The part of the ridge shapes 12a (female locking portion 

44) forms a convex portion 31 having an inverted-U shape, 
vieWed from a lateral cross-section, extending from the slit 
side around the circular direction. At a position adjacent to 
the convex portion 31 is provided a concave positioning 
groove 18, used for ?xing the tube before cutting. The part 
of the ridge shapes 12b (male locking portion 49) comprises, 
sequentially as vieWed from the slit side around the circular 
direction, a convex portion 32 having an inverted-U shape 
and a concave portion 33. At a position adjacent to the latter 
is provided a concave positioning groove 23, used for ?xing 
the tube before cutting. 
As shoWn in FIG. 10, the convex portion 31 of the female 

locking portion 44 has a Width W3, measured along the 
longitudinal direction, greater than the Width W4 of the 
convex and concave portions 32, 33 of the male locking 
portion 49., i.e., W3>W4. In addition, the length L3 of the 
former 31 is designed to be greater than the length L4 of the 
convex portion 32 of the male locking portion 49, i.e., 
L3>L4. Thus, the former can contain the latter and both can 
be properly superposed. 
As shoWn in FIG. 9, the height of the internal face of the 

side Wall 31a contained in the convex portion 31 of the 
female locking portion 44 is equal to, or greater than, the 
height of the external face of the side Wall 32a contained in 
the convex portion 32 of the male locking portion 49. Thus, 
the edge of the side Wall of the convex portion 31 in the 
female locking portion 44 is abutted against the base of the 
concave portion 33 in the male locking portion 49. 

Such a corrugated tube 40 is initially formed in a cylin 
drical form, such that the Wall edge of the convex portion 31 
in the female locking portion 44 and the Wall edge of the 
convex portion 32 in the male locking portion 49 are 
positioned adjacent to each other and integrally formed. As 
in the case of the corrugated tube 10 shoWn in FIG. 4B, the 
tube 40 is placed in the holding device 28, such that the 
concave positioning grooves 18, 23 are engaged With the 
corresponding ribs 29. 
The line corresponding to the Wall edge of the convex 

portion 31 in the female locking portion 44 and of the 
convex portion 32 in the male locking portion 49 is then cut 
by a cutter 27, so that there is formed a slit 30, With its 
female locking portion 44 and male locking portion 49 
separated by this slit. 
As mentioned above, the corrugated tube 40 according to 

the present invention is provided With a slit 30. The con 
nector housing (not shoWn in the ?gures) can therefore by 
connected to the end of electrical Wires beforehand. The slit 
30 of the tube 40 is then opened, as shoWn in FIG. 11A and 
the Wires are inserted into the tube. Subsequently, the ?rst 
Zone extending along one side of the slit 30 of the tube 40 
is lifted up from the group of the Wires W and placed upon 
the corresponding second Zone. In this Way, the part of the 
ridge shapes 12a of the female locking portion 44 is super 
posed on the corresponding part of the ridge shapes 12b of 
the male locking portion 49, located on the other side of the 
slit 30. Accordingly, the convex portion 31 contained in the 
part 12a of the female locking portion 44 is overlapped on 
the convex portion 32 contained in the part 12b of the male 
locking portion 49 along the length of the slit 30. Also, as 
shoWn in FIG. 11B, the side Wall 31a of the female-side 
convex portion 31 is engaged With the side Wall 32a of the 
male-side convex portion 32 in the adjacent concave portion 
33. In this Way, the slit 30 can be locked by one single 
operation and the tape-Winding task to ensure the closure of 
the slit can be reduced or eliminated. Moreover, the internal 
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depth of the side Wall 31a of the convex portion 31 is 
arranged to be equal to, or greater than, the external depth of 
the side Wall 32a of the convex portion 32, so that the Wall 
edge of the side Wall 31a is anchored on the base of the 
male-side concave portion 33. This structure ensures a 
constant clamping force. 

In the corrugated tube 40 according to the present 
invention, the number of concave and convex portions, 
formed on the ridge shapes, can be reduced compared to the 
previous tube. Therefore, the above-mentioned technique is 
easily applicable to a small-diameter corrugated tube, for 
Which the integration of locking portions is usually dif?cult. 

HoWever, the object of the present invention is not limited 
to the above-mentioned embodiments. The locking portions 
may be formed on just some of the ridge shapes 12 located 
at both end regions in the axial direction of the tube, instead 
of being installed throughout the axial direction thereof. 
Also, the pitch of the ridge shapes may be varied and 
appropriately spaced. 

Further, the corrugated tube is manufactured in a cylin 
drical form. By simply cutting the tube, a slit can be formed 
together With the female and male locking portions. The 
invention can therefore be put into practice very easily. 

The present application is related to Japanese Patent 
Application No. 9-038076, ?led Feb. 21, 1997, the disclo 
sure of Which is incorporated in its entirety herein. 
What is claimed: 
1. A corrugated tube having alternating ridge and trough 

shapes vieWed from a longitudinal cross-section thereof, 
provided along at least a portion of a length of the corrugated 
tube, and having a slit extending throughout an entire length 
of the corrugated tube, said slit de?ning a ?rst and a second 
Zone respectively including a ?rst and a second end portion 
of said ridge shapes, said ?rst end portion comprising a 
convex portion having a cross-section forming an 
inverted-U shape, as vieWed from said longitudinal cross 
section thereof, said convex portion extending from a side of 
said slit around a ?rst circumferential direction of said tube, 
thereby forming female locking portions, said second end 
portion comprising a sequence of a convex portion having a 
cross-section forming an inverted-U shape, and a concave 
portion, said sequence extending from said side of said slit 
around a second circumferential direction of said tube, 
opposed to said ?rst circumferential direction, thereby form 
ing male locking portions, said female locking portions 
being stackable on said male locking portions, said male 
locking portions and said female locking portions being 
molded only on said ridge shapes of the tube, and said trough 
shapes being substantially circular in cross section so that 
the tube covering the Wiring harness is bendable primarily in 
said trough shapes into a desired shape; and Whereby said 
slit can be locked in a closed state. 

2. The corrugated tube according to claim 1, Wherein said 
female locking portions have a Width, measured along a 
longitudinal direction of said tube, greater than a Width of 
said male locking portions. 

3. The corrugated tube according to claim 2, Wherein said 
convex portion of said female locking portions has a length, 
measured around a circumferential direction of said tube, 
greater than a length of said convex portion of said male 
locking portions. 

4. The corrugated tube according to claim 3, Wherein said 
convex portion of said female locking portions comprises an 
outermost side Wall having an inner face, vieWed from an 
axis of said tube, While said convex portion of said male 
locking portions comprises a side Wall, said side Wall being 
shared With said concave portions of said male locking 
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8 
portions and having an outer face, vieWed from said axis of 
said tube, said inner face of said female locking portions and 
said outer face of said male locking portions extending in a 
substantially diametrical direction, and Wherein said inner 
face has a height, measured along said diametrical direction, 
at least equal to a height of said outer face. 

5. The corrugated tube according to claim 3, in combi 
nation With a Wiring harness comprising a plurality of 
electrical Wires, said Wires being inserted into said tube after 
opening said slit, and said female locking portions is super 
posed on said male locking portions, Whereby said slit is 
locked in a closed condition. 

6. The corrugated tube according to claim 4, in combi 
nation With a Wiring harness comprising a plurality of 
electrical Wires, said Wires being inserted into said tube after 
opening said slit, and said female locking portions is super 
posed on said male locking portions Whereby said slit is 
locked in a closed condition. 

7. The corrugated tube according to claim 2, in combi 
nation With a Wiring harness comprising a plurality of 
electrical Wires, said Wires being inserted into said tube after 
opening said slit, and said female locking portions is super 
posed on said male locking portions, Whereby said slit is 
locked in a closed condition. 

8. The corrugated tube according to claim 2, Wherein said 
convex portion of said female locking portions comprises an 
outermost side Wall having an inner face, vieWed from an 
axis of said tube, While said convex portions of said male 
locking portions comprises a side Wall, said side Wall being 
shared With said concave portion of said male locking 
portion and having an outer face, vieWed from said axis of 
said tube, said inner face of said female locking portions and 
said outer face of said male locking portions extending in a 
substantially diametrical direction, and Wherein said inner 
face has a height, measured along said diametrical direction, 
at least equal to a height of said outer face. 

9. The corrugated tube according to claim 8, in combi 
nation With a Wiring harness comprising a plurality of 
electrical Wires, said Wires being inserted into said tube after 
opening said slit, and said female locking portions is super 
posed on said male locking portions, Whereby said slit is 
locked in a closed condition. 

10. The corrugated tube according to claim 1, Wherein 
said convex portion of said female locking portions has a 
length, measured around a circumferential direction of said 
tube, greater than a length of said convex portion of said 
male locking portions. 

11. The corrugated tube according to claim 10, Wherein 
said convex portion of said female locking portions com 
prises an outermost side Wall having an inner face, vieWed 
from an axis of said tube, While said convex portion of said 
male locking portions comprises a side Wall, said side Wall 
being shared With said concave portion of said male locking 
portions and having an outer face, vieWed from said axis of 
said tube, said inner face of said female locking portions and 
said outer face of said male locking portions extending in a 
substantially diametrical direction, and Wherein said inner 
face has a height, measured along said diametrical direction, 
at least equal to a height of said outer face. 

12. The corrugated tube according to claim 11, in com 
bination With a Wiring harness comprising a plurality of 
electrical Wires, said Wires being inserted into said tube after 
opening said slit, and said female locking portions is super 
posed on said male locking portions, Whereby said slit is 
locked in a closed condition. 

13. The corrugated tube according to claim 10, in com 
bination With a Wiring harness comprising a plurality of 
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electrical Wires, said Wires being inserted into said tube after 
opening said slit, and said female locking portions is super 
posed on said rnale locking portions, Whereby said slit is 
locked in a closed condition. 

14. The corrugated tube according to claim 1, Wherein 
said convex portion of said female locking portions corn 
prises an outerrnost side Wall having an inner face, viewed 
from an axis of said tube, While said convex portions of said 
rnale locking portions comprises a side Wall, said side Wall 
being shared With said concave portion of said rnale locking 
portions and having an outer face, viewed from said axis of 
said tube, said inner face of said fernale locking portions and 
said outer face of said rnale locking portions extending in a 
substantially diarnetrical direction, and Wherein said inner 
face has a height, measured along said diarnetrical direction, 
at least equal to a height of said outer face. 

15. The corrugated tube according to claim 14, in corn 
bination With a Wiring harness comprising a plurality of 

10 

15 

10 
electrical Wires, said Wires being inserted into said tube after 
opening said slit, and said fernale locking portions is super 
posed on said rnale locking portions, Whereby said slit is 
locked in a closed condition. 

16. The corrugated tube according to claim 1, in combi 
nation With a Wiring harness comprising a plurality of 
electrical Wires, said Wires being inserted into said tube after 
opening said slit, and said fernale locking portions is super 
posed on said rnale locking portions Whereby said slit is 
locked in a closed condition. 

17. The corrugated tube according to claim 1, further 
comprising: 

a notch extending longitudinally through the ridge shapes, 
on an opposite side of said tube to the male and female 
locking portions, for permitting circurnferential ?exion 
during locking. 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CER'GI‘IOIQ‘gCOtAaTE OF CORRECTION 
PATENT NO. : June 20, 2000 

DATED I s. KAWAMURA 

INVENTOH(S) : 

It is certified that error appears in the above-identi?ed patent and that said Letters Patent is hereby 
corrected as shown below: 

At column 8, line 28 (claim 8, line 4) of the printed patent, 
"portions" should be ---portion---. 

At column 8, line 31 (claim 8, line 7) of the printed patent, "portion" 
should be --portions---. 

At column 9, line 8 (claim 14, line 4) of the printed patent, 
"portions" should be --portion--. 

At column 7, line 67 (claim 4, line 6) of the printed patent, 
"portions" should be ---portion--. 

At column 10, line 9 (claim 16, line 5) of the printed patent, after 
"portion'I insert --- , ---. 

At column 8, line 17 (claim 6, line 5) of the printed patent, alter 
"portion" insert --- , --. 

Signed and Sealed this 

Twenty-second Day of May, 2001 

NICHOLAS P. GODICI 

A?gsfing Officer Acting Director of the United Smlex Purenl and Trademark Office 


